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Abstract 
In this paper, we propose a procedure for making a pattern language, which describes the tacit knowledge of problem solving 
and problem finding in a certain domain, by collaboration among people who all have tacit knowledge for the target domain more 
or less. To demonstrate the procedure, we present our experience of making Learning Patterns, which is a pattern language for 
creative learning. Then, we discuss the importance of visual representation in pattern languages, and show our examples of 
illustration. We anticipate that our study opens the discussion for a new methodology for designing media for spontaneous and 
collaborative communities. 
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1. Introduction 
Spontaneous and collaborative community is much sought but hard-to-get in either physical or virtual 
community. The difficulty in realizing such communities comes from the requirement that two conflicting 
conditions, the freedom of participants and a whole order, must be satisfied. In order to solve the problem, 
Christopher Alexander, an architect, proposed a method named pattern language, which describes the tacit 
knowledge of local acts to create global whole order (Alexander, et. al., 1975; Alexander, et. al., 1977; Alexander, 
1979).  
A pattern language is composed by a number of elements called patterns. Each pattern is written in a certain 
format. Although there are several types of format, it definitely contains name of the pattern, problem and its 
solution, and it may also contain context to apply the pattern, force as a premise that cause the problem, and related 
patterns. Such patterns are often organized into a catalogue. Alexander and his colleagues, indeed, have suggested 
two hundred and fifty three patterns for designing buildings and cities that are alive (Alexander, et. al., 1977). After 
a decade since it was proposed, the idea of pattern languages was introduced into computer-software design and has 
gained wide acceptance, and then recently applied into human activities. 
Thus, the significance of pattern languages as a method to describe tacit knowledge has been recognized, 
however little is known about how to make them (Meszaros & Doble, 1997; Rising, 1998). Here we propose a 
procedure for making a pattern language by collaboration among people who all have tacit knowledge for the target 
domain more or less. We also present our experience of making Learning Patterns, which is a pattern language for 
creative learning (Iba, et. al., 2009; Iba, et. al., 2010). 
2. Background  Pattern Languages as Media for Spontaneous and Collaborative Communities 
In 1970s, Christopher Alexander observed certain things that were seen repeatedly in the form of architectures, 
he found that the relation between those things is “pattern” (Alexander, 1979). Then he released two hundred and 
fifty three patterns extracted from his and his colleagues’ knowledge (Alexander, et. al., 1977).  Alexander aimed to 
explore “the idea and principle of the process of designing by mass,” and “to create a common language for 
designing and construction, in order to establish a process to let everybody participate in creating their own 
environment in non-industrialized era” (King, 1993). Alexander said, “You can use it to work with your neighbors, 
to improve your town and neighborhood. You can use it to design a house for yourself, with your family; or to work 
with other people to design an office or a workshop or a public building like a school” (Alexander, et. al., 1977).  
The idea of pattern language was introduced as alternative media to the uniformed production due to the 
modernization. About the problem of modern production systems, Alexander points out “Present systems of 
production are organized in such a way that most decisions are made very much ‘at arm’s length.’ Decisions are 
made by people remote from the consequences of the decisions” (Alexander, 1985).  He also said that “the house is 
no longer an ‘object’ which is manufactured, but a thing of love, which is nurtured, made, grown, and personal,” so 
that it leads to the idea that “families would design their own houses” (Alexander, 1985).  Alexander thought, “as a 
matter of feeling, each house becomes a genuine life base, a place for the heart, a place in which the family, as a 
unique being in society, may be anchored and nourished” (Alexander, 1985).  Thus, in order to let members of a 
community to control their environment directly, the idea of pattern language was introduced. 
In 1980s, the idea and method of pattern language was applied into the field of software development (Beck and 
Cunningham, 1987). Then pattern languages in software development had been well known as “design patterns” 
(Gamma, et. al., 1995) in 1990s. And then, some pattern languages have been written for designing organization 
(Coplien and Harrison, 2004; Manns and Rising, 2005) and pedagogical design (Anthony, 1996; Bergin2000). In 
our view, the next domains to be applied are the activity related to creative society, so we ourselves propose several 
pattern languages in the related domains, for example, creative learning (Iba, et. al., 2009; Iba, et. al., 2010). 
Furthermore, in our anticipation, the tacit knowledge in many domains will be written as pattern languages in the 
near future. For that, it is important to share the procedure for making a pattern language. This is why we are writing 
this paper. 
3. Procedure for Making a Pattern Language 
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Here we propose the basic procedure for making a pattern language. The procedure consists of the following five 
phases  (Figure 1): (1) Pattern Mining, (2) Pattern Prototyping, (3) Pattern Writing, (4) Language Organizing, and 
(5) Catalogue Editing. This process is not strictly sequential, but allowing back and forth if necessary. 
 
 
 
 
 
 
 
 
 
Figure 1: Five phases for making a pattern language 
3.1. Pattern Mining 
The first phase is to discover embodied patterns in minds and activities within the target community. This phase 
is called pattern mining, associating to a mining metaphor (Gabriel, 1996; DeLano, 1998). This metaphor 
emphasizes a viewpoint that patterns in pattern languages are not invented but discovered. “Great pattern writers,” 
Richard Gabriel said, “are miners, they create nothing except the wonderful explanation” (Gabriel, 1996). As this 
quote saying, making a pattern language has two aspects, namely discovering and explanation. The former aspect is 
related to this first phase, pattern mining; the latter aspect is to coming phases, namely pattern prototyping and 
pattern writing. 
What the writers do in the first place for mining patterns is to explore their own experience, obtained episodes, 
and observation of the target community and people concerned. Through the exploration, they need identify the acts 
of experts in the community, which ought to cooperate to form a whole, and then understand the knack of the acts. 
Here, the extracted knacks are potential ideas for patterns. After collecting the ideas, the next step is to organize 
them by compiling similar ideas, dividing into groups of ideas, giving names to the groups, and connecting each 
other according to the their meaning. Note that these groups must be organized by emergence through iterating the 
operation to bring an idea near another and to keep one away from others, not by guidance of existing category. This 
process is well known as KJ method in Japan (Kawakita, 1967) and it requires abductive reasoning, which was 
proposed and emphasized by C. S. Pierce (Peirce, 1992; Peirce 1998). Thus, the writers obtain the seeds of the 
patterns. 
Next, the writers describe each knack as a solution of the pattern. Then, they think and describe the 
corresponding problem to the solution. We offer to describe the solution in the first place, and then describe the 
corresponding problem. Thus, the writers obtain core parts of patterns and their relations. 
3.2.  Pattern Prototyping 
The second phase is to make a few prototypes of patterns in full format: for example, pattern name, introduction, 
illustration, context, problem, forces, solution, actions, and related patterns. There are two meaning of prototyping. 
The first meaning is that the writers can clarify what they are going to make. The second meaning is that writers can 
share the image of the final product among the project members. The prototype should involve almost all items in 
the pattern form; for example, pattern name, introduction, image, context, problem, forces, solution, actions, and 
related patterns. Of course, in this phase, the description of Related Patterns is just hypothetical and incomplete, 
because only a few patterns are / have been already written. What is important is an attempt to write down all 
contents of some pattern. 
In order to improve the description of the patterns, the writers have writers’ workshops. Writers’ workshop is a 
way to improve a pattern language, which is proposed and taken in the pattern community for software design. The 
workshop participants talk and give positive suggestions about the patterns. Most interesting rule of the workshop is 
that the writers should shut his / her mouth like  “Fly on the Wall”, instead of giving a presentation or explanation. 
Only participants except the writers allow talking about the proposed patterns, and the writer has responsibility to 
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write down the comments for improving the patterns. The reason why the writer ought not to say anything is related 
to the thought that pattern languages are languages to use. Pattern languages are media that convey the idea by what 
is written. Therefore, it is necessary for the pattern language to be understandable for readers who has various 
backgrounds and knowledge. Through such a process, the writers can know which part of description is mistakable 
for others, and also get more appropriate or attractive words, explanation, and examples. As an aside, there is 
another important rule of workshop that they can say only positive comments including the clue to improve the 
pattern; this rule works well to drive the participants into good collaboration. 
Thus, through making a few prototypes and experiencing writers’ workshops, the writers become to actually 
understand what they are going to make.  
3.3. Pattern Writing 
The third phase of making a pattern language is to write up all patterns. Each member takes charge of some 
patterns that they can / want to write. This strategy of assignment is important, simply because writing patterns 
require the tacit knowledge of what is written in the pattern.  
Drawing the illustrations of patterns is carried out in parallel to write patterns. The illustration sometimes helps to 
shape the meaning of the patterns. On the other hand, the illustration reveals unclearness of the pattern; if it is 
difficult to imagine the expression of the illustration, the patterns may be reconsidered.  
In this phase, writer’s workshops are held several times for each pattern in order to improve the contents and 
expression of patterns. 
3.4. Language Organizing 
The forth phase is to organize the patterns, which is made from bottom-up, into a language as a whole. In 
completed pattern language, each pattern does not exist alone; every pattern has relations to other patterns. So 
writers pay attention to the whole structure and relations among patterns. Thinking the whole structure and patterns’ 
relations lead to the reflection and reconsideration for the meaning of each pattern. Consequently, rewriting the 
patterns, or sometimes even adding new patterns, would be needed. Whenever a pattern is rewritten, writers’ 
workshop is required to hold.   
3.5. Catalogue Editing 
 The fifth phase is to design the catalogue in which the pattern language is contained. In this phase, the writers 
need to think about not only the pattern language but also other object contained in the catalogue; for example, cover, 
imprint, preface, table of contents, explanation how to read, overview of the pattern language, navigation to each 
pattern, and so on. This phase is not the phase to write patterns, but it is still important because the catalogue is the 
interface connecting the writers and the reader of the pattern language. 
4. Case  Making of Learning Patterns 
We shall move on to demonstrate the procedure of making a pattern language with our experience of making 
Learning Patterns. This pattern language is a pattern language for creative learning (Iba, et. al., 2009; Iba, et. al., 
2010), which was originally developed for an official guidebook for learning how to learn in Keio University. The 
catalogue was handed out to more than 4,000 undergraduate students of two faculties: Faculty of Policy 
Management and Faculty of Environment and Information Studies. Although the Learning Patterns was made for 
college students, we have realized that it can be applied to any learners in various situations like engineering, 
business, science, and everyday life thanks to the fine abstract descriptions.  
In what follow, the making process of Learning Patterns are shown according the procedure explained above: (1) 
Pattern Mining, (2) Pattern Prototyping, (3) Pattern Writing, (4) Language Organizing, and (5) Catalogue Editing.  
4.1. Pattern Mining 
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We started some survey and brain storming about the knack of experienced learners (Figure 2). Again and again 
we conduct both of divergent thinking and convergent thinking. Sometime we thought in the view related to 
curriculum, sometimes in the view of campus life. The reason why we focus on the curriculum is that the curriculum 
and its history embody the nature of our university and faculty; for example, our current curriculum emphasize 
“creative” and “frontier,” which is a vision for our future and also a consequence of our history. After understanding 
the nature of our community, we discuss the ideal acts to realize individual learning and community development. 
Then, the pieces of idea about creative learning were organized over the discussion, and consequently we obtain 
about 50 candidates of patterns. After that, we describe the core parts of patterns, namely pattern name, problem and 
solution. 
 
Figure 2: Pattern Mining for Learning Patterns 
 
4.2. Pattern Prototyping 
After writing up the core parts of patterns, we move on to make three patterns as prototypes (Figure 3). In this 
phase, we decided the concrete form of our pattern language: Pattern Number, Pattern Name, Introduction, 
Illustration, Context, Problem, Forces, Solution, Actions, and Related Patterns. Also, we decided the page design of 
the catalogue: each pattern is printed in a double page spread; the left page contains Pattern Number, Pattern Name, 
Introduction, Illustration, and Context; the right page contains Problem, Forces, Solution, Actions, and Related 
Patterns. For all prototype patterns, we held writer’s workshop several times. In the end of this phase, we gave a 
presentation about the prototypes in the faculty meeting. At this time, all project members and faculty members 
could understand what we were making. 
Figure 3: Pattern Prototyping for Learning Patterns 
4.3. Pattern Writing 
After finishing prototyping, we continued to write patterns and hold writers’ workshops (Figure 4). To be more 
concrete, we spent six hours a week for the workshops to improve patterns, and rewrite the patterns as individual 
homework. Drawing the illustration of each pattern was proceeded in parallel, and here we realized that illustrations 
help to shape our understanding of the patterns. Finally, we had more than twenty days for writers’ workshops, 
which were precious experience but also really hard days for all of us. 
Figure 5 shows the improvement process of the pattern “Learning by Teaching” by focusing when and who write 
it and when and who gives advice for it. In the diagram, the horizontal axis represents the iterations and the vertical 
axis represents the members. Black circle represents the commitment by rewriting the pattern, and gray circle 
represents the commitment by giving advices for the pattern. The oval drawn by dotted line around the gray dots 
indicates the writers’ workshop. Furthermore, figure 6 shows the improvement process of all patterns in Learning 
Patterns. 
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Figure 4: Pattern writing for Learning Patterns 
Figure 5: Improvement Process of the Pattern “Learning by Teaching” 
 
Figure 6: Improvement Process of All Patterns of Learning Patterns 
4.4. Language Organizing 
When organizing the patterns as a language, we make a final decision that Learning Patterns consists of 40 
patterns (Figure 7). To do so, we merged two patterns into one and discarded two patterns, which were still unclear. 
We also decided the layer structure of Learning patterns according to the abstract level; the top layer contains the 
root pattern “Learning Design”; the second layer contains three fundamental patterns such as “Making 
Opportunities,” “Creative Project,” and “Open Learning”; the third layer contains other thirty-six patterns that 
describes `knacks' of learning. 
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Figure 7: Language Organizing for Learning Patterns 
4.5. Catalogue Editing 
We wrote and drew the overview of the patterns, the explanation how to read Learning Patterns, the list of 
context, the navigation connected from the curriculum, and so on (Figure 8). When making the navigation according 
to the context descriptions, we made five categories of contexts as follows and revised the context description for all 
patterns: At Beginning, For Goal Setting, In Activity, For Output, and At Dead End. At that time, we designed the 
details of catalogue and covers, and communicate to the staff of printer. In parallel to the activity of this phase, we 
still rewrote patterns and drew the illustration of patterns. 
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Figure 8: Catalogue Editing for Learning Patterns 
5. On Illustration of Pattern Language 
In the Learning Patterns, every pattern has an illustration showing the essence of the pattern. We here explain the 
reason why we use illustrations rather than photographs, although C. Alexander used photographs in his pattern 
language. Alexander thought that the photograph shows the quality of the pattern, or the situation in which the 
pattern works well, but we think photographs are not the best way to express quality of human activities 
symbolically. So we decided to use illustrations for making immaterial things perceivable.  
In retrospect, forty illustrations of the Learning Patterns can be classified into following five categories as shown 
in figure 9: (1) Description, (2) Explanation, (3) Metaphor, (4) Time series and (5) Comparison. First, Description 
describes straightforwardly a pattern as it is; the patterns like “Mimic Learning” and “Prototyping” belong to this 
type. Second, Explanation adds descriptive explanation to the pattern; for example, “Incidental Encounter,” “Self-
Producing,” and so on. Third, Metaphor symbolizes the essence of patterns; “Tornado of Learning,” “Shower of 
Language,” and so on.  Forth, Illustration of Time series consists of some small pictures that represent the change of 
the situation or behavior before and after using the pattern; “Release of Thought,” “Writing up is Halfway,” and so 
on. Fifth, Comparison contains two (or sometimes three) pictures that show different situation; one is a person not-
using the pattern and the other shows a person using the pattern well; “Embodied Skills,” “Attractive Expression,” 
and so on. 
Finally, we would like to emphasize again that illustrations help writers to deepen their understanding the 
patterns and lead to the consensus of the essence. Thus, illustrations do work not only for readers but also for 
writers.  
6. Conclusion 
In this paper, we proposed a procedure for making a pattern language, which describes the tacit knowledge of 
problem solving and problem finding in a certain domain, by collaboration among people who all have tacit 
knowledge for the target domain more or less. We recognized that the situation of making a pattern language is just 
one type among many. There is, for example, another types to make a pattern language, where pattern writers 
writing patterns by interviewing to domain experts. So, the successive consideration for making process is required. 
We anticipate that our study open the next discussion for the methodology for designing media for spontaneous and 
collaborative communities.  
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Figure 9: Categorizing Illustrations in the Learning Patterns 
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